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Abstract
Objective—To examine the differences in health behaviors, and obesity between Hispanics and 
non-Hispanic Whites with depression.
Design—Depression data were gathered from 38 states, the District of Columbia, Puerto Rico, 
and the US Virgin Islands using the 2006 Behavioral Risk Factor Surveillance System, a state-
based random-digit-dialed telephone survey of adults aged ≥18 years (n=156,991). The Patient 
Health Questionnaire 8 was used to determine current depression. Lifetime diagnosis of 
depression was assessed by self-report of physician diagnosis. Prevalence ratios were calculated to 
examine the racial/ethnic differences in leisure-time physical activity, cigarette smoking, binge 
drinking, heavy drinking and obesity among people with current depression and lifetime diagnosis 
of depression.
Results—There were significant differences in age, education, and health care coverage between 
Hispanics and non-Hispanic Whites with current depression and lifetime diagnosis of depression. 
Hispanics with current depression and with lifetime diagnosis of depression were more likely to be 
obese than non-Hispanic Whites. After adjusting for demographic factors, health care coverage, 
and self-rated health status, Hispanics with current depression were 17% more likely not to 
participate in leisure-time physical activity and 42% less likely to be a current cigarette smoker 
compared with non-Hispanic Whites. Hispanics with lifetime diagnosis of depression were 14% 
more likely not to participate in leisure-time physical activity and 44% less likely to be a current 
cigarette smoker than non-Hispanic Whites after adjusting for confounders.
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Conclusions—Public health intervention programs are needed to promote healthy behaviors 
especially physical activity participation with in the Hispanic community, and paying particular 
attention to people who already are depressed.
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Introduction
Approximately 6.6% of the US adult population had experienced a major depressive 
disorder during the preceding 12 months.1 In the last 30 years, the American population 
represented by minority populations increased at a faster rate than that of non-Hispanic 
White populations.2 The Surgeon General’s supplement report on Mental Health: Culture, 
Race and Ethnicity indicates a greater burden of disability from mental illness for Hispanic 
populations than for Whites.3
Depression is associated with poor health-related quality of life and impaired social 
functioning.4 Depression can increase one’s risk of becoming obese5 and to adopting 
unhealthy behaviors6 such as smoking, physical inactivity, and heavy and binge-level 
consumption of alcohol. Research studies have indicated a higher prevalence of any current 
depression among Hispanics7 as compared with non-Hispanic Whites. Hispanics are more 
likely to be obese8 and less likely to participate in physical activity than non-Hispanic 
Whites.9 Encouraging behaviors that promote good health and control obesity may help to 
alleviate depression.9 The purpose of our study was to examine the disparities in health 
behaviors and obesity between Hispanics and non-Hispanic Whites with current depression 
(CD) and with lifetime diagnosis of depression (LDD).
Methods
Data Sources
We used data from the 2006 Behavioral Risk Factor Surveillance System (BRFSS) for our 
study. The BRFSS is a cross-sectional telephone survey conducted by the state health 
departments with assistance from the Centers for Disease Control and Prevention on non-
institutionalized adults aged ≥18 years.10 Trained interviewers collect data on a monthly 
basis, and interviews are conducted in English and Spanish. Design, random sampling 
procedures, information about weighting, and validation of the BRFSS survey are described 
in detail elsewhere.11 During 2006, an anxiety and depression module (ADM) was added to 
the BRFSS survey for 38 states, the District of Columbia, Puerto Rico, and the US Virgin 
Islands. Five states, Connecticut, Kansas, Maryland, Nebraska, and Washington, collected 
ADM data on a subset of the state sample rather than on the entire sample.
The first eight questions of the ADM assess current depression with the Patient Health 
Questionnaire (PHQ-8) and the remaining two questions assess health care professional 
diagnoses of depressive disorders and anxiety disorders. The PHQ-8 has been adopted from 
the PHQ-9 and is an acceptable alternative to PHQ-9 in diagnosing depressive disorder.12,13 
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The PHQ-9 has been used both in population-based settings14 and in telephone-administered 
modes.15 Additionally, it has been shown to be effective for detecting depressive symptoms 
in various racial/ethnic groups.16 The PHQ-8 omits the ninth item of PHQ-9 that asks about 
thoughts of death or self-harm. Research indicates that the deletion of this question has only 
a minor effect on scoring because thoughts of self-harm are fairly uncommon in the general 
population and adequate intervention over the telephone is not possible.12,13
We standardized the PHQ-8 response set to parallel other BRFSS questions by asking the 
number of days in the past 2 weeks the respondent experienced a particular depressive 
symptom. We converted the modified response set back to the original response set: 0 to 1 
days = not at all, 2 to 6 days = several days, 7 to 11 days = more than half the days, and 12 
to 14 days = nearly every day, with points (0 to 3) assigned to each category, respectively. 
We summed the scores for each item to produce a total score between 0 and 24 points. 
Current depression (CD) was defined as a PHQ-8 score of ≥10, which has an 88% sensitivity 
and specificity for major depression.17 One question on lifetime diagnosis of depression 
(LDD) was asked, and the participants’ responses to this question were dichotomized as 
yes/no: “Has a doctor or other health care provider ever told you that you have a depressive 
disorder (including depression, major depression, dysthymia, or minor depression)?”
Demographic and Self-rated Health Status Measures
Demographic factors included sex, age, education, marital status, health care coverage, and 
race/ethnicity. Respondents were classified as having health care coverage if they had any 
kind of health care plan, including health insurance, prepaid plans such as HMOs, or 
government plans such as Medicare. Self-rated health status was dichotomized into good 
health (excellent, very good, or good health) and fair or poor health.
We classified race/ethnicity on the basis of two questions. Respondents who reported that 
they were Hispanic or Latino were classified as Hispanic regardless of their answer to the 
other questions on race/ethnicity. Respondents who did not classify themselves as Hispanic 
were asked their race and were considered non-Hispanic. For our study purposes, we 
included non-Hispanic White as the referent.
We classified respondents as physically inactive if they had not participated in any leisure-
time physical activity or exercise during the past 30 days other than their regular job. 
Respondents who smoked ≥100 cigarettes in their lifetime and smoked every day or some 
days were classified as current smokers. Men who reported consuming ≥5 drinks on one or 
more occasions in the past month and women who reported consuming ≥4 drinks on one or 
more occasions in that month were classified as binge drinkers. Men who had >2 drinks per 
day on average and women who had >1 drink per day on average were classified as heavy 
drinkers. We used respondents’ self-reported weight and height to calculate body mass index 
(BMI = weight [kg]/height [m2]). We classified respondents as obese if their BMI was ≥30 
kg/m2.
Statistical Analyses
All analyses were conducted using SUDAAN 10.0 (Research Triangle Institute, RTP, NC) to 
account for the complex sample design. We excluded participants with missing responses to 
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any study questions leaving data from 12,678 respondents (11,140 non-Hispanic White, and 
1,538 Hispanic) who reported CD and 29,467 respondents (27,091 non-Hispanic White, and 
2,376 Hispanic) who reported LDD. Demographic factors, health behaviors, and obesity 
were compared between Hispanics and non-Hispanic Whites with CD and LDD using a Chi-
square test (P<.05). The unadjusted and adjusted (for demographics, health care coverage, 
and self-rated health status) prevalence ratios (PR) were obtained using a LOGLINK (log-
binomial) procedure to test the difference in health behaviors and obesity between Hispanics 
and non-Hispanic Whites with CD and LDD.
Results
Table one summarizes characteristics of our study population. In the population subset 
reporting CD: among Hispanics, 65% were female, 62% were aged 18–44, 36% did not 
finish high school, and 36% had no health care coverage; among non-Hispanic White 
respondents, 61% were female, 51% were aged 18–44, 49% had >high school education, 
and 22% had no health care coverage. In the population subset reporting LDD, among 
Hispanics, 69% were female, 60% were aged 18–44, 42% had > high school education, and 
24% had no health care coverage; among non-Hispanic Whites, 65% were female, 48% 
were aged 18–44, 63% had more than high school education, 14% had no health care 
coverage and 25% reported their health as fair or poor. A significant difference (P for Chi-
square test <.05) persisted between Hispanics and non-Hispanic Whites for age, education, 
and health care coverage among people with CD and for age, education, health care 
coverage, and self-rated health status among people with LDD.
Table 2 summarizes the association of race/ethnicity with health behaviors and obesity 
among people who had CD and LDD. Among people with CD and LDD, Hispanics were 
significantly more likely (P<.05) not to participate in leisure-time physical activity and less 
likely to report current cigarette smoking; after adjusting for confounders, Hispanics with 
CD were 17% more likely (PR=1.17 [1.03–1.33]) and Hispanics with LDD were 14% more 
likely (PR=1.14 [1.01–1.28]) not to participate in leisure-time physical activity, compared 
with non-Hispanic Whites with CD and LDD, respectively. In addition, Hispanics with CD 
were 42% less likely (PR=.58 [.48–.69]) and Hispanics with LDD were 44% less likely 
(PR=.56 [.47–.67]) to be current smokers, compared with their non-Hispanic White 
counterparts after adjusting for confounders. Hispanics with CD and LDD were more likely 
to be obese than non-Hispanic Whites; but Hispanics with CD were more likely to binge and 
heavy drink and Hispanics with LDD were less likely to binge and heavy drink compared 
with non-Hispanic Whites. After adjusting for confounders, there were no associations of 
race/ethnicity with binge drinking, heavy drinking and obesity among people with CD and 
LDD.
Discussion
Our results indicate that the pattern of health behaviors and obesity disparity in Hispanics 
with depression differed from that reported in the general His-panic population. We found a 
significant association between Hispanic ethnicity and risk of being physically inactive and 
cigarette smoking among people with CD and LDD. Although we did not find a strong 
Chowdhury et al. Page 4
Ethn Dis. Author manuscript; available in PMC 2018 February 21.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
association of Hispanic ethnicity with obesity among people with depression, a high 
prevalence of obesity among Hispanics (≈35%) with CD and LDD is a public health 
concern.
Physical activity, particularly aerobic and resistant-based exercise, can be an effective 
intervention for clinical depression.18 Research has demonstrated that higher levels of 
physical activity are associated with fewer depressive symptoms.19,20 Our preliminary 
analyses found that the association of depression (CD and LDD) and participation in leisure 
time physical activity significantly differed between non-Hispanic Whites and Hispanics. 
After adjusting for confounders, Hispanics with CD and LDD were 14%–17% more likely 
not to participate in leisure-time physical activity than non-Hispanic Whites. Research has 
indicated that social, cultural, and environmental factors can influence physical activity 
patterns among minority populations.21 Consequently, public health practitioners need to 
target the evidence-based strategies recommended by the Task Force on Community 
Preventive Services to increase physical activity among the Hispanic population especially 
those with depression.22
Cigarette smoking is the single-most preventable cause of death in the United States. 
Research indicates that people with major depression are more likely to smoke23,24 and 
history of daily smoking increases risk for depression.24 The National Survey on Drug Use 
and Health (2006–2008) reported lower prevalence of current cigarette smoking among 
Hispanics than non-Hispanic Whites.25 Our study indicated that Hispanics with CD and a 
LDD were nearly 40% less likely to be current smokers than non-Hispanic Whites. Our 
findings are in accordance with an overall lower prevalence of cigarette smoking found 
among Hispanics in the general population.9
Obesity continues to be a major public health concern. According to The National Health 
and Nutrition Examination Survey (NHANES), 35.9% of US adults (aged ≥20 years) were 
obese during 2009–2010. There was a significant increase in obesity prevalence from 1999 
through 2010 for men and Mexican-American women.26 Previous studies indicated a 
significant association between depressive symptoms27 and high body mass index or obesity.
5
 Similarly, our study indicated a high prevalence of obesity in Hispanics with CD and LDD. 
Although we did not find a significant association between Hispanic ethnicity and obesity 
among people with CD and LDD, the high level of obesity among Hispanics underscores the 
need to develop and implement programs to control obesity in this population.
The findings in our study are subject to several limitations. First, depression data were 
available for only 38 states, the District of Columbia, Puerto Rico, and the US Virgin 
Islands; therefore, our results may not represent the entire country. Secondly, all information 
on health behaviors and obesity was self-reported, and thus subject to recall bias. 
Nonetheless, BRFSS has a very good sample size for this minority population and PHQ-8 is 
a well-validated measure for depression.
As Hispanic populations continue to grow in the United States, it is important to find ways 
to address their changing mental health needs. Culturally appropriate public health programs 
that promote healthy behaviors like increasing physical activity and weight control are 
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needed to improve health conditions of Hispanic population, including people with 
depression.
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Table 1
Sociodemographic factors, health behaviors, and obesity by race/ethnicity among respondents with current 
depression (CD), and lifetime diagnosis of depression (LDD), BRFSS 2006
Characteristics
Current Depression (CD) Lifetime Diagnosis of Depression (LDD)
(n=12,678) (n=29,467)
Hispanic (%) Non-Hispanic White (%) Hispanic (%) Non-Hispanic White (%)
(n=1,538) (n=11,140) (n=2,376) (n=27,091)
Sex
 Male 35.5 39.0 30.8 35.1
 Female 64.5 61.0 69.2 64.9
Age
 18–44 62.1 51.5a 59.5 48.2a
 45–64 31.9 38.3 31.6 41.1
 ≥65 6.0 10.2 8.9 10.7
Education
 Not a high school graduate 36.2 16.4a 31.8 8.8a
 High school graduate 28.7 35.1 25.9 27.9
 More than high school 35.1 48.5 42.3 63.3
Marital status
 Marriedb 52.2 52.1 58.5 59.7
 Prev. married 24.9 28.1 24.3 23.6
 Never married 22.9 19.8 17.2 16.7
Health care coverage
 Yes 63.7 78.3a 75.5 86.0a
 No 36.3 21.7 24.5 14.0
Self-rated health status
 Good health 51.8 55.7 56.8 75.3a
 Fair or poor 48.2 44.3 43.2 24.7
a
Factors significantly different between Hispanic and non-Hispanic White (Chi-square test P<.05).
b
Married or member of an unmarried couple.
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Table 2
Association of race/ethnicity with health behaviors and obesity among people with current depression (CD), 
and lifetime diagnosis of depression (LDD), BRFSS 2006
Current Depression (CD) Lifetime Diagnosis of Depression (LDD)
Non-Hispanic White Hispanic Non-Hispanic White Hispanic
No leisure time physical activity
 Prevalence, % 40.6 49.6a 27.0 38.9a
 UPRb Referent 1.22 (1.07–1.39) Referent 1.44 (1.28–1.62)
 APRc Referent 1.20 (1.05–1.37) Referent 1.26 (1.11–1.42)
 APRd Referent 1.17 (1.03–1.33) Referent 1.14 (1.01–1.28)
Current smoking
 Prevalence, % 40.8 26.8a 30.5 22.1a
 UPRb Referent .66 (.53–.81) Referent .73 (.60–.88)
 APRc Referent .58 (.48–.70) Referent .58 (.49–.69)
 APRd Referent .58 (.48–.69) Referent .56 (.47–.67)
Binge drinking
 Prevalence, % 16.2 16.8 15.3 13.5
 UPRb Referent 1.03 (.79–1.36) Referent .88 (.69–1.13)
 APRc Referent .93 (.71–1.23) Referent .84 (.66–1.08)
 APRd Referent .94 (.71–1.25) Referent .88 (.68–1.12)
Heavy drinking
 Prevalence, % 7.2 9.4 6.4 5.6
 UPRb Referent 1.31 (.86–2.00) Referent .88 (.56–1.37)
 APRc Referent 1.18 (.78–1.79) Referent .87 (.55–1.38)
 APRd Referent 1.19 (.79–1.80) Referent .92 (.58–1.46)
Obese
 Prevalence, % 35.6 38.2 32.1 34.8
 UPRb Referent 1.07 (.92–1.26) Referent 1.09 (.96–1.23)
 APRc Referent 1.10 (.94–1.29) Referent 1.07 (.94–1.22)
 APRd Referent 1.08 (.93–1.26) Referent 1.00 (.88–1.13)
a
Factors significantly different between Hispanic and non-Hispanic White (P<.05).
bUnadjusted prevalence ratio (95% confidence interval).
cAdjusted prevalence ratio - adjusted for demographics and health care coverage (95% confidence interval).
dAdjusted prevalence ratio - adjusted for demographics, health care coverage, and self-rated health status (95% confidence interval).
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